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Velocity Dispersion of Longitudinal L Itrasonic 
Waves in NaCl 


v1 Jo0e0SC Lenmerad FHZIKA IVERDOGO TELA 
m Ru mia@slNn 1]. Nun Vipp 12h. 22H8 


[Artie by A.M. Petchenko} 
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|Abstract} Dispersion of clastec waves in crystals under 
strain was Studied capernmentalls in [100)-onented 
Natl single crystals. ultrasonic waves propagating 
through them rn that direction. The crystals. 4) mm long 
mm square mn cross-section. had retained mmpu- 
nities and glissile dislocations after annealing The tre 
of longitudinal ultrasonic waves was varied over 
"S MHz range. cach tregucncs being 
recorded accurately within 0 OB - O15 percent. Measure- 
ments were made bh the echo pulse method al room 
temperature. with a crystal tirst undctormed. and then 
after tt was detormed. by Compression al room tempcr- 
ature to residual strains trom 0.2 percent to 1.0 percent 
The dispersion range was found to widen and shif: 
mer frequencies as the crystal stram imcrcased 
thes shift however becoming smalicr with increasing 
crystal strann. Compression was not extended to still 
larger residua! strains. which would have shortened the 
dislocation loops and eventually reversed the shift of the 
widening dispersion range toward higher trequencies 
hecause cracessive attendant damping of ullrasomnm waves 
would degrade the accuracy of ther velocity readings 
Instead. the length of dislocation segments was reduced 
by treatment of a orvstal having a 0S percent residual 
Strain with a 4H) R dose of a-ravs so that the corre 
sponding dispersion curve stafted closer to that for an 
undetormed crystal Measurements were made within 2) 
min atter a crystal had been dctormed so as to climinatk 
the effect of aging These measurements have revealed 
how the sclocity of ullrasonn waves depends on thes 
frequency at varsous levels of crystal strain. thes depen 
dence berng lyncar on an undetormed crystal i. « 4°62 
msatt«~ 21° 5 MHz). and how of depends on the crvsial 
siramn at varvous trequencees. The velocity decrement 
\vit) was found to be largest on a crystal with a | percent 
residual stram. smatliest in one with 0S percent residual 
Strann aod treated with «rays A correlation betwcen the 
experiment and theory has been established on the basis 
m the treqguencs dependence of the relative ¢ 
decrement. measurements agreeing closely with calcula 
thons hased on an caponential distribution of dislocation 
hoop iongetihns Ack ording wo the results of thes study the 
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« ity disperson of ultrasonn waves duc to ther 
scaticring on a crystal depends larects on the density of 
giinssiic dishxcatvions Such drsiocatewons were found t 
satter ullrasonn waves of fregucncess up to 200 MHz 
The velocity dispersion of ultrasonic waves. morcover. 1 


and depends on the crystal stramn The 
dispersion range was tound to widen with mocreasenys 


if fuse med 


Strain. shitting first decreasingly toward lower trequet 
crs and then eventually toward higher frequencies 
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Studs of Shock Waves From Annular Surface 
Discharge and their Interaction With Stationary 
Sphere 

0) J00C00 Lenemerad ZHURNAL TERHNICHESAOY 
FIZTAI in Russcan tl 00 Neo 12. Dec W pp 12-146 


fArinxcle ™ A OP Bedin. A.B. Satonos. and M. N 
Tromtskes. lastitute of Engineering Physics umen A. F 
lotte, USSR Academy, of Scences Leningrad] 


| Abstract! An caperumenta!l studs of torosdal shock waves 
trom an annular surtace descharge was made. such waves 
eventually collapseng and tormung conical funnels with a 
Mach disk Annular surtace discharge over an array of 24 
disk clectrodes mm on diameter forming a ring 100 mm 
mn diameter was produced by a 5 gE capacitor charged to 
4) AN and discharging through a high-voltage cable bent 
mio a circular oop around the clectrodes. The waveform of 
the discharge current was a damped sinusond. The discharge 
tyme “as about 15 us om aur under atmospheric pressure al 
240 K temperature and the velocity of shock waves thus 
ecnerated was 4/\) ms Axtally collapsing and transversely 
collapsing ones were photographed while thei respective 
axial and radia! vclocitees as well as the velocity of the Mach 
disk shifting rn the process were measured. as functions of 
tome and as functions of the longrtudimal coordinate im the 
direction of shock “ave propagation In the second pan of 
the capermment funnels formed by collapsing toroidal shock 
waves were made to sinke a sathonary sphere 27 mm in 
diameter These tests were pertormed with 77 Jand 225) 
discharge energs [he distance trom the stagnation pont on 
the sphere to the plane of the active annular electrode 
surtace was vaneed from 0 to 100 mm so as to estabirsh the 
dependence of the interactvon cnergs on that destance The 
nicraction energs was townd to peak to a raaximum of 
about SO MJ when that drstance was 2) mm. as compared 
with the 2-3 MJ peak om the case of a sphere 4) mm away 
trom a rectilonear deecharee The mteraction energy was also 
measured as a functhon of ome over a 200 ws penod from 
the emstant of rncatence. the enetially higher velocity of the 
shittine Mach cist aving.™ then thes tome. already leveled 
down tothe 4 ms schocrts of the shock wave An modent 
masxrmatls reflect by the sphere at 45 
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Acoustic ‘Laser 
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|} Astra 1} herent mechanimm of sound gcnecration 
during thc wa af? ndensation and the accompanying 
mpi ation ire drscussed To verity the phenom. 

capenmenta Heimbholty resonator (RG) filled 
wilh supersaturatcd scan nvdered and acowstn vibra- 
foreres om thee Me oF scamined The Rl, onerets of a vessel 
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with a narrow neck through which 1 communicates with the 
ambient medium. Condensation 1s more intensive than 
evaporation in the RG. so heat 1s released in the sysiem:, a 
portion of this energy 1s cxupended to amplify acousix 
vibrations. An integrodifferential which takes into account 
the processes of condensation and heat transfer from con- 
densation centers in the gas 1s derived. An analysis of the 
approximate solution demonstrates thal steady-state vibra- 
tions are formed in the RG whose amplitude and frequency 
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depend on resonator and internal medium parameters. The 
possibility of verifying the above phenomenon capernmen- 
tally 1s drscussed. The pressure level in the stimulated wave 
1s estimated. These estimates show thai the proposed sound 
wave stimulation mechanism may be rather effective im lab 
conditions and may be used for generating powerful 
acoustic vibrations. The authors are graicful to Ye. Yu. 
Kuznetsov for making numencal calculations and giving 
useful advice. References 12: 5 Russian, 7 Western 
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Nlagnon Drag of Conduction Electrons in 
Magnetic Semiconductors in Field of Strong 
Electromagnetic Wave 

4) JOO6SB Leninerad FIZIKA TN ERDOGO TELA 


Ry ar j Ps 4 j j \ J on 7a ?wWwy 
Article bs V. OP. Gonedkovw. V. P. Seminoshens \ 
Sobolev. and D. F. Fil. Sceentutw-Indusiria!l Ass al 
Monokristaireaktis ~ (Single Crystal Reagent 
ttm Sta 20 
Abstract] Interaction of conductwr . ‘and 
roa a agnctn moments im magnet or nalu 
manitcsi din a drag of « ectrons PP min wa ‘ 

s-J change micracthor s ana co when ies 
urs mm ihe presemc ia strong | Thas “ 
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marnon micraction T he current dcnsil 1u rag 

a coherent spin “ase 4ITh a2 magnon d ' 
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separaicly for ferromagnet and antitcri 
semiconductors with wide conduction hands 
frequency. high-intensity clectric field of ar 


gecncraicd clectromagnetic wasec. assuming thal 


A/2 (T - temperature. €, - Fermi clectror 
gq’ 2m. m - electron mass) and ignoring the sp 


of the conduction band in antiicrromagnct 


ductors. The analytical capressions derived 
indxcate thal magnon drag of conduct 
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possible with or without an ciectromagr Aa 


ating an cxternal clectric ficld, dul not with 
clectric field in degencraic ones with €, } 
degenerate antiferromagnetic semicond: 

in nondegencraic ONncs 11 1s PossiPic wilh OF & 
external clectrnc field. The 1 
potential difference produced ™ a 4 
inpul power ms csiimatcd | 
ferromagnetic and antifcrromagnetic + 

a temperature T lOK 
I. Li eV. a volume of the unrt \ 
and a magnon temperature |. isoK R 


an alw 1 


measuramc 
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4 Fluid Dynamics 


On Stochastization of Planar-Parallel Perfect 
Fluid Flows 


¥!) JOOCSR VUloscow TESTNIA WOSAOILSAOGCO 
[NJTERSITET A WATEMATIAA, WEAHANIAA 
Rusvan No 1, Jan-Feb 91 pp 72-76 


i Artock hm VV Kozlov] 


t | vf S| -_ 

[Abstract] Planar-paralicl flows of an homogencous sdcal 
flued op a potential field of forces are described by a system 
of equations whose vanabies are the flea particles’ velocity 
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components. pressure, constant density. and potential 
energy of external mass forces. It « shown thal 2 typical 
harmonic disturbance of the constant direction of a stead, 
state velocity ficld Icads to a stochastization of the xica 
fluid flow. A problem of a pair of vortices 16 considered and 
the results of numerical calculations of the disturbed flow 
excited by a parr of vortices of opposite intensities are cried 
The separatrix splitting and the formatwon of stochastn 
layers are silustrated. Numerical calculations alo show that 
in a simpler probiem of disturbing the velocity field of an 
isolated voricx, generation of stochaste layers os 2iso 
observed. The author 1s grateful to A.V) Borisov for help 
with numerical calculations. References 4. figures | 
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Stabilization of Beats and Altecaating Optical 
Nonreciprocity During N i 
Self-Diffraction of Self-Bias Waves in Active 
Medium of Solid-State Ring Laser 


V1 J0088 14 VUoecom ATANTOU ADA ELEATRONIAA 
Russian I IS No 1 Jan Yl pp 6-78 


[|Arncte by “. V. Aravisov. S. V_ Parfenov, and A. N 
Shelay Screntific Research Instuute of Nuclear 
Physecs at Moscow State University umenr M. V 
lL omonoso. | 
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[Abstract] An capermmental study of a rotating 
Y AG Nd” cong laser with a uniformly broadened ampl- 
heathon lee and with self-tas waves was made. such 
wares borng gencrated as a result of transient acous- 
tooptic feedback during Doppler modulation of the 
optical carner frequency of ultrashort self-mas pulses 
Iheys separate the trequcncies of counterpropagating 
wavcsin such a ring laser and thus climinate competition 

| these waves by comverteng mt mto beats. The active 
medium of the laser on the mam cavity branch between 
two plane murrors «was pumped by a kripton-arc lamp 
and emitted 1.064 um radiation with mode locking 
Rotatron of the laser crystal and use of a nonreciprocal 
Faraday cell between the other two plane murrors in the 
feedback branch ensured a larger than | MHz absolute 
ditfercace between the natural frequencies of the optical 
cavity for Cownterpropagating waves. Mode locking was 
cftected hy an acowstooptec device m the \cedhbac. 
branch. a CY +) bout LiNbO), crveal woth a (25 MHz 
first crvteca!l frequency with a standing 47.68 pm ultra- 
in an acowstooptic wave guide made of fused 


SOMig WANE 


qguarty. These device operated on the Bragg diffraction 
mode and modulated the radiation losses in the rng 
laser at the onmtermodal beat frequency. which was 
approwmatels cl 20 Mz and thus twice os first 


corral, wrthen an approwmately 2 3m long mitcraction 
space: Hogh beat stabelety. te. a very stable difference 
between the Treguencres of counterpropagating waves 
“as atlarned by use of only one self-tyas wave, namely 
the diffracted beam of rays, and by use of that diffracted 
hoam for resonant feedback. the beam returning upon 
reflectron by an oscellateng murror of prism with a 190) 
quase-roversed wavctront The results of thes csocrimnt 
mmdicate that «1 os feasible to effectively aatwhize 10-100 
kity beat frequencies on such a ring laser withen 10 Hz of 
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less for a period of 10s Figures 2. ceferences § 


Spectrum Compression and Phase C enjugction of 
Art t vcomer Laser Radiation 


Jmmorn VW w ALANTOUADTELEATRONIASN 
nm Ry | ‘S\o ] Jan ¥i pp aeew 
i Art S S Almpnev. VS) Bukreves, SA 
\ artapet | A Veselowskn VT Kesaten S ' 
lL skh harks and A 7 tiheden. lestetute of Croneral 


Phiwcs | SSR Academy of Scrences. Moscow] 


Lasers 


UDC 621.373.826.038 823 


[Abstract] A set of serves 1701 commercial Art cxcemer 
lasers with clecinical discharge pumping by pulses of 
approumatels 20 ns duration was assembled for an 
cxapermmental study of both phase conyugatoon of radia- 
thon during its strmulated scaticring im gascous SF, oF on 
hqued C,H, , and spectrum compression by a diffraction 
grating. The optimum active medium of these lasers 
occupying a ix24S0 cm’ volume. ms an F.ArNe 
$:70:1600 mm Hg mixture capable of radiatron emrssion 
in pulses of about 200 mJ energy at the maxrmem 
repetition ratc of SO Hz. Radiation from the master 
laser-osciilator was imyccted mto a regenerative laser 
amplificr with a 10. magnifying telescopic cavity The 
cul murror of thes Cavily was a2 Meniscus Murror with a 
reflecting laver 2.5 mm im diameter deposited on its 
surface. The lascr-amplificr emitted ro diatron without 
widening i spectrum, in pulses of 140 mJ energy withen 
a beam whose divergence did not exceed 1 mrad 4 
diffraction grating with 2400 lines mm at an 54 angk 
for grazing mcdence and two Fabry-Perot sold stat 
ctalons, with | mm and 10 mm hases respectively. wer 
used for compressing the radiation cmrsseon spectrum of 
the laser-oscullator As the stimulated-scaticring medrun 
was first weed gascous SF, uoder a pressure of 11) atm 
thes substance having cxcelicnt nonlinearity characterrs 
tics and berng transparent for 248 om radiation Th 
pump pulse and cmission pulse parameters were mea 
sured with the and of a beam splitter diverting som 
the radiation. The energy cl aracterestics of radiaty 
were measured with an IMO)” ~. caloremeter” The ten 
characteristics of radiation pulses were recorded ar 
FK-22 photocell with a 06 os tome resolution Tt 
widths of both pump and scaticring spectra as well as tf 
Brillowm frequency shift were measured with a FP atry 
Perot soled state ctalon having a 28 mm baw The 
expenment yickied a pulse compression to | 5 mm and 
spectrum compresson to (0) om without a Brillown 
frequency shifi. mndicating Stemoulated scattering Mh ty 
SF, Mandcishtam-Brilloumn mirror An analogous cape 
iment with hquid n-hexane as stemulated-s attcring 
medium sicided a pulse compres..con to only 
a not larger than (02) cm and thus neghgiic rath 
than the nomial 0} om’ Brillown frequen what 
indicating stimulated temperature rather than Mar 
dcishtam-Brillownn scattering om thes modium bigures | 
references 
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pulse shaping line with a controlied nutrogen-filled (pres 
sure 6 atm) discharges trode acting as switch. The actrv« 
medium of the laser on thes cuperument was a CON | He 
= 1:13 mature under aimospherac pressure, Durie 
cach test, the voltage across the discharge voltage and 
current were measured. The insial photocicctron con- 
centration determined from photocurrent readings. The 
cilective energy of a-rays was cstemated with the and 
ofaluminum foils. The discharge was also photographed 
The laser emrssson characteristics were measured umseck 
a 3m wide optical cavity between a flat gcrmanim dish 
(diameter 190 mm) and a conves Copper murror (diam 
eter 350 mm. radiws of curvature 1) m). thes cavets 
occupying 45 percent of the active dra hargec space. A 
part of the radiation was reflected by a Bak. plate anc 
measured with an array of calorimeters. The data << «al 
that prevomzation by soft x-rays ¥ wth an energy input of 
60-125 Jidm’* and a short rise time of . lage pulses 
faciiitated formation of a uniform dischanse on that 
COON. He = 11-8 mixture. Presonization by wiiravsotet 
radiation «ith an energy input up to 125 Jidm' did not 
result in 2 Sable discharge, unless the rise tome of voltage 
pulses was iengthened to 400-500 ns. and the discharge 
¥3s Not as uniform im any case. It has alwo been found 
that for prevonization by soft x-rays tricthy lamine 1s mot 
surtabic as casily somized material, because of plasmo 
chemical reactions ito which ts enters with the actrs« 
laser medium. Figures $. references 14 
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Iunnel lonization of Potacsium and \enon Atoms 
in Intense CO, Laser Field 


4) JOOS M JHUERNAT 
LASPERIMENTALNOD 1 TEORETICHESAO) 
FIZIAL in Russan Vol 9 No 2 Feb YI pp 481-487 


[Articic by W. \song S. Lo Chen, Optics, Photons, and 
Laser C enter at the Laval University, Quchec., ( anada| 


| Abstract! Experunental data on the von secld and clec- 
tron lberatron during the tunnc! sonization of two com- 
potassium and acnon—are 
compared to vanous verwons of Ammosov's. Delone’s 
and Araynos lwo types of caper- 


ments were performed. In onc, 2 ns long pulses of aC) 


pictcly different atoms 
stunne! ctiect theory 


laser al 7 lltum were used wherety the cilusson 
potassium atom heam was ontersected by a laser beam 
pons and clectrons. In 
ihe other. 1.1 ms long C0), laser pulses were used to 


resulting im the formatron of &K 


sonmize SMalonary scnon atom gas. A well known trar sit 
time and retarding potential-hased detectoon technig vc 
was used The capermmental result. are consistent wit’ 
theoretical data. A need tor further mvestegation ts 
noted. The authors are gratetul to S. Lagach for help with 
capermments and to SS Augs. DD. Meverhoter. P. B 
1 Mamtre, J. Eberly. F. Vergeau. and P 
Lavvenc tor usctul drscusssons References 1) 2 Russian 
lt) Western. figures 6 
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S “f-Excited Oscillation of Electron Beam in 
elerating Structure of Linear Backward-Wave 
Accelerator 


9) “JO0634A Leninerad PISWU11 ZHIURNAT 
TEAHNICHESAO) FIZIAT in Russian} 7% 


i , oe . 
i? Jan Yl pp 78-78 


[Anucte by VV. Rozivuk. Institute of Chemical Kinctics 
and Combustion. Siberian Department. USSR Academy 
of Sciences) 


[Abstract] An experiment with an clectron beams ip a 
linear backward-wave accelcrator has revealed selt-crcited 
oscillations of such a beam in the accelerating structure 
The accelerating structure im this capermment was 0.7 m 
long. The parameters of the fundamental! 
electric field harmonic were a 1.5 rate of mitial phase 
velocity to final phase velocity in the direction of high- 
frequency power flow and a 8.000 Vim W! -) mean, over 
the length of the structure, ratw of voltage amplitude to 
Sguare root of high-frequency output power The total 
atienuation of the clectromagnetic wave was a « - dB. The 
focusing magnetic ficld was made sufficrently strong so as 
to ensure that the beam current would not precipita,’ more 
than 10-20 percent of all clectrons on the channel! walls 
Both beam injector on the input side and the beam probing 
apparatus on the output side where the longrtudinal mag 
netic field had dropped to 70) 
magnetic field. Beam © -cillations were recerded with a 
VEU-? secondary-clectron mu: 
adjus’ able retarding higher than the myecctron potential 
Nondecaying self-cxacited oscillations with a drstunct rep 
tition penod of about | 20) ns and not more than 60 percent 
amplitude modulation were detected when the beam 
power P, and the high-frequency input power P,, cam 
close to being equal: P, Pott 
on a theoretical analysis of this pheromer or 
repetition penod of 108 ns. Figures 2. references 
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High-Speed Scintillator Crystals for Nuclear 
Radiation Detectors 

VY) JO0004B Leninerad PISVM TL ZiT RNG 
TEAHINICHESAO) FIZIAT in Rescan | ln 


NM Vin VU pp ' ‘ 


[Article by Vo Gs) Barvshevskiy. A Gr Dasvdchenko. M 
V. Rorzhik. M Gr Livshen, AS. Lobo. VT Moros. 8 
\ Smornova. and A. A. bedoro,! 


[Abstract] ('r account of their better mechanical chara 
teristics and luwer manylacturing cost. Y Vl), ¢ ar 
considered tor use mstead of Crd Set). Oy rvstials as 


high-speed scintillators for measurements of high 
miensity nuclear radiatoons An capermmental study was 
made tor the purpose of optimizing the technology of 
producing such crystals. namely by growing them bh 
horizontal crystallization im molybdenum 
rather than by vertical pull trom indium cruciiles. This 
technique viclded large crystals. up to 20 mom theck and 
OOK 100 mm wide, with 0 4 at Cet). and a perovs 


y 


ontainers 


kite structure. Thes were tested tor density (5 5S eom) 
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emission wavelength (347 nm). de-cxcitation time (¥) 
ns). and scintillation cfficrency (35 percent) The 
absorption spectrum was found to contam two struc- 
tured bands. with 290 nm and 235 nm cenicr wave- 
lengths respectivc'y, overlapping with the long-wave 
cdgc of the fundamental absorption band and relaicd to 
the f — d transitions in Ce** ons. The effective atomn 
number of these crysta's 1s 36. Figures 
references 5 
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Nature of Exchange Interactions in l ranium 

( halcogenides 

YI) J006SA Leninerad FIZIKA INE RDOGO TELA 
inv Russian lal 7” No jj Vion yi py ee 3 


{Article by Lo G. Chachkhiam, 7. B. Chachkhian:., and 
M. Yu Chediva. Georgian Polstechnic Institute omen 
Vo 1 Lenin, Thilrsi] 


1 1x fyty 4”) s 


| Abstract] It ss first explamned why known cxpermental 
data on uranium chalcogenides US... U Se. and U Te 
indicate nothing cise but a dependence of their properties 
on the chalcogen concentration and of some mean cficc- 
tive cxachange interaction on micratomic distances, known 
models such as the Shubin-Vonsovskiy model of mndrrect 
sd exchange through conduction electrons and the Kram 

ers-Anderson model of indirect supereschange being not 
generally applicable here. Thies 1s so because M-clectrons 
which determine the propertics of urannum compounds 
are delocalized and the electromcs Sf. 6d. 7s bands 
overlap. Inasmuch as the dependence of thew properties 
on the chalcogen concentratron varies appreciabl,, as the 
capermmental data also indicate, it 1s proposed thal sepa 

rate consideration of sanous exchange mechanisms in the 
self-consistent field approxmmation and in accordance with 
the Werss-Currce law may make cach of these models 
applicable to urannum compounds with a particular chal 

cogen. Thes approach implies a disordered distribution of 
uranium atoms over the chalcogenide crystal structure 
and. therefore. requires that only data on crystals with 
known structures be considered 8 as to avon any boss of 
useful information. On the basis of such data. the depen- 
der.¢c of the effective exchange integral on the distance 
between nearest uranium atoms in has been cvaluated for 
compounds with different uranium content (4) in cach of 
the three series of rts chalcogenide compounds with >». \ 

Ie respectively. The effective exchange imtegral, which 
determines the magnetic properties of such a compound ts 
according to the self-consistent field theory. proportional 
1 ew (0, denotes the Cunce paramagnetic transition 
iemperature and pw. « C/3IK,N° denotes the cflective 
magnetic moment of a uranium son, ( - Cure constant. Ky 

Boltzmann constant, N - Avogadro's number). Calcula 


trons of the cachange integral on the basrs of trese relations 
and measured paramagnetic susceptitility have yseclded a 
monotonic dependence on the mnteratomec distance mn U-S 
and | -Se compounds and a nonmonotonn one on the 
Te compounds With mm reasing 


interatomec distance rn | 
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interatomic distance, moreover, all exchange integrals 
have been found to cross ‘rom negative to positive through 
zero at some characteristic for each compound interatomic 
distance. This contradicts earlier conclusions that 
exchange through conduction electrons always plays the 
major role in exchange interactions in such compounds, 
because all uranium compounds with the same chalcogen 
have similar structures even when their symmetries are not 
identical. Only in U-Te compounds do conduction elec- 
trons evidently play that mayor role, while localized p- 
electrons evidently play that major role in U-S and U-Se 
compounds. This conclusion implies further that the sta- 
bility of storchiometric phases, successfully extracted from 
U-Te alloys, is associated with the Hume-Rothery stabili- 
zation mechanism. Figures 2; references 10. 


Excitation Cross-Section of the lsomer U 235m in 
a Plasma, Produced by Electron Beam 


Y] -JO066A Moscow YADERNAYA FIZIKA in Russian 
bol 53 No 1, Jan 91 pp 36-40 


{Article by R. V. Arutyunyan and L. A. Bolshov, Insti- 
tute of Safety Problems in Development of Atomic 
Energy. USSR Academy of Sciences, V. D. Vikharev, S. 
A. Dorshakov, V. A. Kornilo, A. A. Krivovalov, A. A. 
Smirnov, and Ye. V. Tkalya, Institute of Atomic Energy 
meni |. V. Kurchatov, Moscow] 


[Abstract] An experimental study has confirmed the 
feasibility of exciting *7°°U nuclei from the ground state 
tO an isomer state in a plasma produced as a uranium 
target 1s being heated by a relativistic electron beam, 
such an excitation of ?*°U nuclei in a plasma produced 
by surtace treatment of natural uranium with a periodi- 
cally pulsed CO, or Neodymium laser having been 
demonstrated in earlier experiments (Y. Izawa and C. 
Yamanaka, PHYSICS LETTERS Vol 88B, 1979). This 
experiment was performed in the TRITON high-current 
accelerator with a pulsed 150 kA beam of 500 keV 
clectrons, such a beam being generated by voltage pulses 
of about 30 ns duration. As target were used uranium 
foils 1.5 mg/cm and 20 mg/cm? thick on aluminum 
substrates 1.6 mg/cm? and 10 mg/cm? respectively, also 
uranium ceramic plates 190 mg/cm? thick and 6 percent 
enriched. A target served as the anode of the accelerator 
diode. uranium vapor from this target-anode vapor 
being collected by a foil covering the other end of a 
hollow conical channel-cathode. A steel needle along the 
axis of this channel-cathode focused the electron beam 
onto a spot about 2 mm in diameter. After a target had 
been bombarded with relativistic electrons, the collector 
with uranium deposit was placed for analysis into a 
chamber which a BMN-500 molecular pump had evac- 
uated to a residual pressure below 10°° torr. Radioactive 
decay of the **°"U isomer was monitored by a VEU-6 
channel-strip secondary-electron multiplier serving as 
detector-counter of internal-conversion electrons during 
de-excitation of isomer nuclei. Its entrance aperture was 
15 mm away from the plane of the uranium collector. Its 
electric output signal was fed through a preamplifier and 
then a main amplifier to a NOKIA multichannel puive 
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analyzer, which also recorded the a-spectra. The number 
of uranium atoms on the collector was counted with the 
aid of an a-spectrometer. Each uranium target was used 
5 - 20 umes. An evaluation of the data has confirmed the 
presence of 7*°"U nuclei in such a uranium plasma. 
measurements in all tests except two having yielded a 
half-life sufficiently close to the known 26 min half-isfe 
of this rsomer. The results reveal also a linear depen- 
dence of the accuracy of recorded decay curves on the 
degree of electron beam focusing. On the basis of these 
data and the applicable theoretical relation can be deter- 
mined the total number N* of isomer 7°°"U nuclei 
produced in such a process and thus also the efficiency of 
the process in terms of the ratio N*/N (N - total number 
of 7*°U nuclei. The cross-section for excitation into this 
isomer under conditions of this experiment has accord- 
ingly been estimated at o, = 10° - 10°*' cm*. The 
authors thank V. V. Koltsov and A. A. Rimskiy- 
Korsakov for supplying the necessary material, D. D. 
Malyuta and G. A. Polyakov for useful discussion of the 
results. Figures 3; tables 2: references 10. 


Polarization of Neutrons During Diffraction by 
Magnetized Crystals 


917° JOO66B Moscow YADERNAYA FIZIKA in Russian 
Vol 53 No 1, Jan 91 pp 41-49 


[Article by V. K. Ignatovich and M. |. Podgoretskiy. 
Joint Institute of Nuclear Research. Dubna. M. 1. Tsu- 
laya. Institute of Physics. GSSR Academy of Sciences} 


[Abstract] The polarization of thermal neutrons during 
Bragg scattering of a collimated neutron beam by a 
magnetized crystal 1s evaluated, after a preliminary 
consideration of scattering of a neutron beam with a 
wide continuous energy spectrum by an unmagnetized 
perfect crystal with an amosai structure and by a 
polyatomic crystal with unit-cell scattering centers. The 
neutron beam 1s assumed to impinge on a surface of the 
crystal parallel to one of its crystallographic planes and 
the thickness of that crystal 1s assumed to be larger than 
the primary-extinction depth for a neuiron wave. Neu- 
trons with a momentum component normal to that 
surface which satisfies the Bragg condition will be 
reflected, while all other neutrons will enter the crystal. 
Scattering by a magnetized polyatomic paramagnetic 
crystal 1s considered next, the coherent scattering ampli- 
tude f being here a function of the scattering angle 6 and 
consisting of two parts: a “magnetic” amplitude A,, 
proportional to the magnetization of the crystal and a 
“nuclear” ampliude f, proportional to the neutron- 
crystal interaction potential. The “magnetic” amplitude 
has opposite signs for neutrons polarized parallel to the 
magnetic field and for neutrons polarized antiparallel to 
it so that the intensity J = aff) (a - constant independent 
of amplitude) of the scattered neutron flux wall be 
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correspondingly different: J°* = alt, + tj and Jy. = 
qf, - fj. The total intensity of the entire scattered 
neutron flux J, + Jy... 8 thus enther J = lat, and thus 
depends on the magnetic ficld H when tf, - {or J = laf, 
and thus does not depend on the magnetic field when f, 
> f,,. At some magnitude of the magnetic field the two 
amplitudes become equal, ses uncreasing the magnetic 
field further wall increase the total intensity of the 
scattered neutron flux. At thrs magnetic ficld intensity 
the derivative GJ GH passes through a discontinurty,. 
changing stepwise from zero to a positive. There 1s, 
therefore, an experimentally verifiable criterion for 
equality of the two scaticring amplitudes ft, = f,, and thus 
for the possibility of fully polarizing a beam of neutrons. 
inasmuch as unpolarized incident neutrons acquire a 
polarization of magnitude P = (J... - Igoe + Jgown! 
as they are being scattered by a magnetized crystal. An 
energy dispersion of the scatiered neutrons duc to a 
dispersion of their angle of incidence does not invalidate 
the existence of that dJ/dH discontinuity and does not 
influence the magnitude of the magnetic ficld at which ut 
occurs because, unlike the intensity of the scattered 
neutron flux, both scaticring amplitudes depend not on 
the scattering angle but on the momentum transferred 
during Bragg diffraction. There are three major factors 
which detract from the exactitude of that polarization 
criterion. One is the finite thickness of a crystal. the 
deviation of the dJ/dH discontinuity from the f, « f,, 
point increasing with decreasing crystal thickness. Crys- 
tals with a mosan structure are apparently not very 
effective neutron polarizers when the mosaic blocks are 
small, and those with large mosaic blocks are in turn not 
very effective neutron scatterers. The second factor 1s 
absorption during incoherent and inclastic scattering 
which causes the scaticring amplitude to acquire an 
imaginary component and to thus become a comple. 
quantity. The third factor 1s the magnetization process. 
particularly relevant when ferromagnetic crystals are 
used for polarization of neutrons. Such crystals must 
have a single-domain structure and theretore need to be 
strongly magnetized to technical saturation. Additional 
smooth regulation of f,. to make it equal to ft, may 
nevertheless be possible because of the available margin 
from technical saturation to the theoretical maximum 
saturation, this margin becoming wider as the Cure 
temperature and thus paramagnetic transition are 
approached. The anisotropy of the magnetic properties 
of such crystals has a depolarizing ettect. Theoretical 
estimates for the simplest case of ferromagnetic crystals 
with only one direction of casy magnetization indicate 
that this effect 1s not appreciable. Reterences |! 


Internal Bremsstrahlung mission During 
-Decay into Bound State and Problem of 

Neutrino Mass 

9) JO066C Moscow VADERN 1) 4 FIZIA Ain Russian 
bol 83 No 1, Jan 91 pp 113-116 


[Article by |. S. Bathin. TD A) Churakova. and ©) VN 
Shalneva, Voronezh State University] 
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{Abstract} An experimental method of estimating the 
neutrino mass 1S proposed, namely measuring the 
internal bremsstrahlung emitted during B-decay of a 
tritium atom and its electron capture into one of the 
three bound states (1s, 2s, 2p) in the daughter nucleus. 
The {i-transition energy 1s then divided between two 
particles, a neutrino and a y-quantum, while the max- 
imum f-transitron energy and thus y-quantum energy 1s 
increased by the electron binding energy. The spectra of 
internal and external bremsstrahlung emissions have 
consequently d:fferent upper edges, that of internal 
bremsstrahlung emission being higher. Thus, there exists 
an energy range of internal bremsstrahlung emission 
alone and the width of this energy range happens to 
depend strongly on the neutrino mass. Theoretical vali- 
dation of this method of estimating that mass 1s based on 
an evaluation of that §-decay process in terms of ampli- 
tude and probability, following an analysis aided by the 
applicable Feynman diagram and by expansion of 
Green's wave function of the electron’s intermediate 
State into multipoles. The form of three spectra of 
internal bremsstrahlung emission corresponding to clec- 
tron capture ito the Is-state, the 2s-state, and the 
2p-state respectively has been calculated accordingly, in 
the nonrelativistic approximation, as dS(@VN,dwo = 
fiw) (@ - energy of a bremsstrahlung quantum) and thus 
normalized to the probability of B-transition. The yield 
of internal bremsstrahlung emission 1s shown to be 
higher than its ordinary yield within that energy range 
only. and restructurization of the electron shell 1s shown 
to change the upper edge of its spectrum. Figures 3, 
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Nuclear Fusion Induced by Weak Interaction 


¥/ -J0066D Moscow YADERNAYA FIZIKA in Russian 
Viol $3.No 1, Jan 9O pp 117-119 


[Article by LS. Batkon and |. V. Kopytin, Voronezh State 
University] 


{Abstract} The feasibility of inducing nuclear fusion 
reactions other than already known ones such as p + p — 
d+e + v, by weak interaction 1s demonstrated on two 
specific cxamples: n + “H — “He +e + v, and p + ‘He — 
“He + ¢ + vy. The cross-section o for each reaction 1s 
calculated according to the f-decay theory on the h = c¢ = 
m, «= | system of units, assuming that the nucicon 1s 
captured into the ground state of the “He ssotope and 
that g./e, = -1.2 (gy denoting the weak-interaction 
constant), The two nuclear elements of the f-transition 
matrin My, © Int | and M, = Into are evaluated for the 
extreme cases of uncident nucleons with very low energy 
(E, ~ teV) and wath very high energy (E, = | MeV), in 
the approximation of effective scattering length and in 
the approumation of plane waves respectively. Numer- 
scal estimates yield cross-sections 6 = 6x10°"" cm? for the 
first reaction mvolving an incident 0.04 eV thermal 
neutron and ao = Sxl0“* for the second reaction 
involving an mncerdent 20 MeV proton. References 7 
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Applicability of Kramers Formula to Decay of 
Highly Excited Nuclear Systems 

¥) JO00008 Moscow YVADERNAYA FIZIKA in Russian 
bol $32 No 1, Jan 91 pp 133-141 


[Article by L LL Gonchar and G. L Kosenko, Omsk 
Institute of Railroad Transportation Engincers] 


[Abstract] Decay of highly excited nuclear systems 1s 
analy zed on the bases of Langevin’s equations adequately 
describing the fluctuation-dissipative dynamics of fis- 
sion (also of fusion), namely fission with fluctuation of 
internal energy Causing temperature fluctuation and with 
dissipation by fnction. The probability current density 1s 
accordingly evaluated for systems with a fission barrier 
B, jower than the temperature T, following a numerical 
solution by the Monte Carlo method of those two difter- 
ential equations which describe the motion of a “Brown- 
ian” particle on the one-dimensional model: dp/dt = p/m 
and dp dt « -ip - OV/or + Sit) (p - space coordinate, p - 
momentum, m - mass. Vip) - potential energy. 6 = ym. y 
- trctvon tactor, 5 - random torce with zero mean, t - 
tume) These two equations are equivalent to the Fokker- 
Planck equation tor the distribution function of collec- 
tive Variables fir.p.tp As the coordinate of such a particle 
has been selected half the distance p between the centers 
of mass of subsequent fission fragments, the other 
degrees of freedom simulating a thermostat. Both mass 
and trctron tactor are assumed to be invariable in space 
\s for the potential energy Vip) an S-function has been 
selected consisting of two parabolas, first ¢oscending 
from a high positive potential to the “ground state” (\ 
(on the pars. then rrseng to the “barner heght” (V 
() and then again descending to discontinuity (V <0) 
followed by a descending hyperbola. The two differential 
equations are converted into difference equations im 
variables p,., and p,.,. the momentum p,,, al pomt 
»,., depending not only on the momentum p, and the 
potential gradient (OV dpi.) but also on the temperature 
Tat pont p, The temperature T. proportional to the 
square root of internal energy E*,., 1s calculated after the 
latter has been determined trom the law of cnergy 
conservation for cach “particle” separately: E® ~ FE... + 
f° + Vip) cE® - total excitation energy of nucieus, E, 
kinetec energs of “partecle). Depending on the magni- 
tude of the parameter & = fm 4C)' °. the motion of the 
system can be underdamped or overdamped. ( alcula- 
thon were made om three ways |) mitial temperature 
onstant and height of fissron barner B, varied, 2) hesght 
of tissson barner B, constant and initial temperature 
arved. 4) enitial temperature constant and B, = 0 so that 
ihe “grownd state” port on the p-axus became also the 
~addic pornt tor two halt-parabolas but the “stiffness” ( 
| cach halt-parabola varved The results mdicate that 
atter probability density current always reaches a quasi- 
ady lemet atter a transvent period. Thes lumit 1s shown 
he the same as calculated according to Kramers 
formula. as long as the fissson barner B, does not exceed 
‘Me. The authors thank Yu. A. Lazarey for interest 


ind helptul discussions, and GD. Adevev for construc- 
ritvguc } igures % reterences 2h 
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Spin-Flavor Resonance Precession Amplified by 
Neutrino Oscillations and Effect on lime 
Variations of Solar Neutrino Flux 


YI) JO066F Moscow VADERN 1) 14 FIZIAA in Russian 
bol §3 No 1. Jan ¥1 pp 208-214 


[Article by Ye Aho Akhbmedos. Institute of Atomic 


Energs amen: |. Vo Kurchatos] 


{Abstract} Exapermmental data on ° Cl obtained by R 
Davis and associates indicate that time vanations of the 
solar neutrino flux take place over an Il vear penod 
within the convective region of the sun. these vaniations 
being mm an anticorrclaton with solar activity. The 
mechanism of these vanations 1s most likely associated 
with the magnet moments of neutrinos. Such a mech- 
anism 1s shown to be semultancous resonance spin-flavor 
precession and resonance flavor oscillation of neutrinos 
Considering that the requirement tor resonance spin- 
flavor precession to occur are nonzero nondiagonal im 
flavor. magnetic moments of neutrinos and thus noncon- 
servation of the lepton flavor, flavor oscillation must 
then necessarily also take place and both processes need 
to be regarded as occurring simultancously. Resonance 
spin-flavor precession cxplains those time svanations of 
the solar neutrino fluy. if left-to-right neutrino conver- 
sion 1s adiabatic of nearly adsabatic during solar activity 
and not so during quiescent perrods. Depending on the 
degree of adiabaticity, precession and oscillation wall 
either amplify or attenuate cach other when their reso- 
nances overlap (Ye Ah Akhmedov, ZHURNAIT 
EKSPERIMENTALNOY © TEORETICHESKOY 
FIZIKI Vol 9S. 1989). The overlap of the two resonances 
widens. morcover. as the neutrino concentration 
decreases so that then strong mnteraction within the 
convective regron of the sun. characterized by a low 
neutrine concentration. very Ikely. In the most rele- 
vant case of moderate nonadiabaticity. therctore. 
overlap of the two resonances will make them more 
nearly adiabatw. masmuch as both resonances then 
become wider while both oscillation and precession 
lengths become smaller To demonstrate this and thus 
confirm that teme vanations of the solar neutrino flux 
indeed take place. the cvolutvon of a solar v,, neutrino rs 
analy zed on terms of the probabslity of its survival on the 
sun's surtace depending on tts transient magnetic 
moment. on the ratio F Am of rts energy to rts change of 
mass squared. on its ming angle. and on the transverse 
magnetic field under resonance conditions. Numerical 
estimates for Mayorana neutrinos with zero diagonal 


magnetis moments in a transverse magnetic field wath 
intensity profiles BOL in + OLD) froma Oto x = 0.65 
and B,J 1 -[s -O. 7V0.3} | from «= 6S town Line Ry. 


R - radius of sun) indicate that strong amplification of 
resonance spin-flavor precession and correspondingly 
wide time variations of the solar neutrino flux in the “°C) 
cxapermment could have oc urred, prov nuded the magnetic 
moments of neutrinos were smaller than WiO'?’v, 
These estemates agree with all carsteng expermmental 
data. including the Kamokande Ul data Nonresonant 
spin-flavor precession of neutrinos can, morcover be 
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obtained by lettering Am? -. 0. The author thanks ZG 
Berezmiam. M_ 1 Vysotsky. L. Bo Okun. and A Yu 
Smirnov tor helptul discussions. Figures 3. references 34 


Solitons in Ring Superlattice 

¥) J00671A TomsA IZVESTIVA LV YSSHIAH 
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bal 33. No IL. Now 90 pp "O81 


{Article by Gs) M. Shmetev and E. M. Epshteyn. Vol- 
gograd Pedagogical Institute] 


UDC 621.315.592 


| Abstract] Propagation of solitons through a ring super- 
lattice 1s analyzed. considering a superlattice produced 
by successive deposition of coaxial paralicl annular 
layers so that they form a stack of pancakes with a center 
hole. The analyses 1s based on the one-dimensional 
(rordon-sine equation in the gauge of a zero scalar 
potential, which describes the clectromagnetic field in a 
thin superlattice ring. This equation <annot have soliton 
solutions in the torm of solitary “sech™ solution, which it 
can have for a strait superlattice, but mt can have 
soliton solutions on the form of fluxon waves satisfying 
the condition of periodicity of the electric field. The 
amplitude E,, of the clecirec 1s related to the angular its 
angular velocity u and the width w of such a soliton by 
the equality u wE,, = ed/2h (ec - electron charge. d - width 
of superlattice rong. h - Planck's constant). In the lomiting 
case of a ring with an infinite radius this relation reduces 
to that for a stranght superiatiice. It 1s shown that any 
number of equidistant solitons can propagate through a 
ring superlattice, according to the fluxon solution, while 
only either one soliton or an infinite number of them can 
propagate through a straight one. The axial constant 
clectne field of nm solitons in a ring superlative 1s 
calculated. whereupon soliton drag of clectrons in such a 
superlattice 1s evaluated by utilizing the analogy with a 
Straight superlattice. Numerical estimates of the drag 
current density are found to be consistent with estimates 
of charge transferred by a soliton in a straight superiat- 
tice. References 7 


Most Simple Emission Electron Microscope for 
General Physics Research 

VI) J000CB TomA IZVESTIVA LV YSSHIAH 
CCHEBNYAH ZALEDENTY FIZIAA im Russian 
bel 33 No U1. Now OO pp 110-111 


[Article by LV.) Reshetnikova, N.A. Gorhatyy. and § 
Pulatova, Tashkent State University omem Vo 1 Lenin] 


Lim $306 


| Abstract] Use of an emission clectron microscope oper. 
ating without a lens as a cylindrical electron projector in 
laboratory practice os described, a 150-200 mm long 
tungsten filament 150-200 ym in diameter being a typ- 
ical object to be examened. The microscope rs a 200 mm 
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high glass tube 60-80 mm io diameter placed vertically 
on an cvacuating machine. The filament os tastened 
msidec thes tube along sts axrs. thus also vertecally. the 
msde surtace of that tube having been coated with an 
optically transparent and clectrically conductive Sat! 

layer Dy treatment of the glass with Sat). vapor at 
rc) Thes laver serves as the anode. tor thermoctec. 
trons which the filament-cathode emits when connected 
across the low-voltage scoondary of a sicp~<down trans 

former with the lower terminal grounded. and pul 
under a high potential of up to LO kN above ground The 
filament temperature vs regulated by regulation of its 
current with an autotranstormer. Enlarged images of the 
filament surtace appear on a luminescent coating which 
has been deposited on that conductive Sa], layer and 
serves as the proyectson screen Its material can be 
7aS-Cu. ZnS Ag. of any other cathodolummophor I 1s 
deposited on cither as powder. for which the onside 
surtace of the tube must be first wetted with a binder 
such as HPO, + ©, HOH of from a powder suspension 
m acetone with nitrocellulose. The cylindrical screen. 
anode 1s placed on a 20-25 mm thick and 4-60) mm in 
diameter washer made of acrylic glass so as to rsolate the 
conductive laver trom the metal sand For compicte 
degassing of the filament. the latter heated with 
clectrec current up to a Maximum temperature within the 
2400-2800 K range (bright heat) after the tube has been 
evacuated to 10° - 10° torr, Following thes preparation. 
an emission image of the filament surface 1s obtained by 
applying a positive potential of 2-3 kV to the screen. 
anode and gradually heating the filament from room 
temperature till the screen will glow when the filament 
temperature has reached 1700-1800 K. Thes procedure is 
designed tor completion of all laboratory work. umage 
decoding included. within 4 4h period. In addition to 
revealing surtace defects and contamination as well as 
crystal growth along a filament. cxamination with thes 
microscope can also reveal how films of clectropositry« 
adsorbates such as alkali metals, alkali-carth metals. and 
rare-carth metals deposited on a tungsicn filament influ. 


, 


ence its thermoemission power Figures 2. reterences 6 


Collective Annihilation of Electron-Positron 
Plasma in Strong Magnetic Field 

V1 -J00C1TA Moscom ZHURNATI 
LASPERIMENTALNOY 7 TEORETICHESAO) 
FIZIAT in Russan Vol 98 No 1. Jan Ol pp 17-148 


[Article by A. A. Belyanen, VV. Kocharowskiy. VI 
Kocharovskhiy, Applied Physics Institute at the USSR 
Academy of Sciences] 


{ Abstract] It 1s shown that the annthilation process om a 
sufficrently dense ¢c'-plasma is both collective and 
coherent im nature and occurs during a considerably 
shorter time than known noncoherent spontancous ann 
hilathon and collmwonal relaxation processes Such a 
strictly transient process 1s characterized by correlations 
withen a broad y-radiatron frequency band. It 1s shown 
that collective spontancous annihilation phenomena 
occur m a dense clectron-positron plasma by means of 
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Density of Disordered Solids’ Phonon-t racton 
States Near Percolation Phase I ransitions 

¥] JOOROC Moscow ZHURNAI 
FASPERIVMENTALNOD 1 TEORE TIC HESAO) 
FIZIAI in Russian Vol 9 No 2 Feb 91 pp 530-539 


[Artucle by A. L. Korzhenevskiy. A. A. Luzhkov. Lenin 
grad Electrical Enginecring Institute women: V1 UL hy anos 
(Lenin)) 


[Abstract] Acoustsc propes::cs of drsordered solids 
during percolation phase transanons (FP) with / 
where the parameter / 1s a rato of the corresponding 
constants of different phases 1 cxaamined in the frame 
work of the field theory approach. An FP with the 
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simpicst type of sirection interaction for which the solu- 
thon of the stochastec differential vector cquation of 
clasix medium motion can be reduced to a scalar 
solution on the crutecal areca 1s considered. The bchav sor 
of clastc cflective moduli and the density of phoron- 
tracton states on the vecinity of percolation phase trans:- 
thons in clastorsotropsc solids 1s cxaamined by the fichd 
renormalization group method. It 1 shown that the 
analytical results can be casily catended to other kinctx 
characteristics. such as cflective diflusson coctlicoent of 
spin wave mgidity near percolation FP pomts The 
authors are grateful to A. N. Vasilyev. S. L. Ginzburg 
and S. Vv. Maleves tor useful discussions of the rmssucs 
considered mm the artecle. References Wh 9 Russian. 2! 
Western 
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New Possibilities of Improving Glasses for 
Integrated Optics 

VI S000 Meso DOALAD) (AADEMWH NALA 
SSSA in Reswan TOP STS Neo? Now i pp 886 tn3 


lArtcl¢ yh S KO Vevstropnes | So Mukhona G I 
Petrovskry. corresponding member | SSR Academy of 
Scoemes. and VoD Ahaldes. Sate Institute of Optics 
men: S | Vasslow. Lenengrad] 


Li #66 1) 83s oi 


| Abstract) An capermmental studs of glasses om the R 4) 
R4A).-RO), class such as nephelin glass for micgrated 
optics was made conmcerneng the tcasibility of torming 
optical son-cxachange wascgurde lavers whech will com- 
bine high diffusson stresses with a large opt stress 
factor Three such glasses were tested 25Na.() 
2Mpa 4) SUSHOD DSNa th SAL Sect d. OSNa td 
2M), Sree). Polyshed specimens were treated ina 
KING), melt at 390-S00°C temperatures for son exchange 
the length of thes treatment being vaned from 4) sto 4h 
The refractive index mereased as a result of thes treat 
ment so that the lavers devcloped into was cguides. the 
mdex morement for IM and TE polarizatron modes 
depending on the length of treatment ime Theres depen- 
dence vs ditterent tor cach glass. nonmmonotonn with a 
peak for 2SNa th 2 Sea 0). Set). glass. but ondicates 
that only treatment for certam lengths of treme within 
some range will produce the waveguide effect” Theres range 
of treatment time ensuring formation of a was cguide was 
found not to depend on the treatment temperature but 
also to be different tor TM-mode waveguides and Tt- 
tate waveguides (Also the inde. profile was found to 
depend on the treatment time and temperature The 
results of tests for Th, polarization modes om all three 
glasses indicate that the maximum attamnadic mncremenis 
of the effective refractive mndes and of beretringence 
decreases as the treatment temperature vs rarsed Figures 
+ references 15 


Threshold Singularities in Spectrum of 
(Quasiparticles Interacting With Phonons 

VI FO LomA IZTESTIVAILSSIIIANT 
CCHMPERNIAN ZALEDENTY FIZIAA im Raswan 
! MNT) Now Oi pp 120 


[Artclety NOV Thach and VP Zharkoy. C hernovitsy 
State University] 


(me $34 44a? 


| Abstract] Free and bound states as well as the ground 
State mnto which a system of quawparticles has been 
excited by interaction with optical lattwce phonons arc 
evaluated within the scope of a one-dimensional made! 
assuming a quadratn dispersion of the quasiparticles 
and no dispersion of the phonons The coupling ofq) 
assumed to be constant @ within the actual quas 
momentum range q.. « | al « a... and sero outede 


Optics. Spectroscopy 1s 


thes regron The mass operator Mik.) of such quasipar- 
ticles es calculated as thes Corcen’s functyon im the case of 
multsphonon process. (nly the ground state and the 
lowest two threshold singularities are considered. on the 
three-phonon approwimation and assuming 2 narrow 
actual quasi-momentum range Following a computecr- 
aided solution of the dispersson equation in accordance 
with all given sispulatronms, the mass operator was cv ay 
ated tor a numeral analysers of us dependence on the 
dimensionless frequency The results reveal a depen- 
dence corresponding to a dispersion equation which has 
sis solutions. The corresponding si energy States are <, 
(cxvevtted quasiparticle and onc free phonon). 5, (hound 
Sate of quasiparticle with once phonon), ©. icxcited state 
of quasiparticle and two tree phonons). .. and <, 
(hound states of quasiparticle with two phonons) and | 
Solutvons 5, £. determine the paticrn of the first 
threshold singularity and solutvons ©... <, determine 
the paticrn of the second threshold singularny Further 
cakculations have viclded the dependence of all these six 
chergs States on the quasiparticle-phonon imicraction 
intensity (energy) on the width of the actual quas- 
momentum range and on the location of the actual 
imicraction region within the Brillowin zome The results 
imdncate that with mercasong imicraction intensity all 
energs levels shift toward the long-wave region of ty 
spectrum and state ., morecasingly separates from state 
<,. the coupling energy as well as the distance states ©. 
and ©. thus also mecreasing. Figures 2. references 4 


On kinetics of Diffusion-( ontrolled Processes on 
Fractals 

V1 JOO I VUenoom SHIRNAT 
PASPERIMENTALNOD 7 TEORETICHESAO) 
FIZTAI om Russan bin OY Neo 1. Jan 91 pp OVS Ow 


[Artnte by A BO Mosol] 


| Abstract] Fractal models of amorphous and disordered 
media which have become popular va recent vears are 
crxamined) Kinctics of diffusson-<coutrofied reactions 
desorbed by Smoluchowshs 6 cquatvon tor fractal media 
are analyred A class of model potentwiis « proposed 
making it possible to find an analytn (quadraturc) solu- 
thon of Smoluchowsh: + NoMstatlonary cquation ( orrec- 
trons for the standard solute=n defined by the fractal 
geometry of the medium are discussed The cflect of 
long-range potential forces os addressed In so doug. a 
particle performing Brownian motion on the tracts! im 
the field of another particle placed at the ongin of 
coordmates 1 analyzed. for semplicity. a case of spher- 
cal ssmmetry and potential micraction ns comuderce 
References > 4 Russsan, 4 Western 


Light Pressure on Atoms in FM Waves’ Field 


V1 J0OCU4 Rees CAR AINSATD FIZICHESAT) 
Jtit RN i/ in Russian leo HN 2 heh y/ mr iy jv 


[Article by VS. Vovisckhovich MeV Danievko AM 
Negrivko. Vo I Romanenko. LP Vatsenko. Physics 
institute at the U krauman Academy of Scrences. Kiev] 
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UDC 621.373. 826 


| Abstract] The force acting on an atom im the frequency- 
modulated waves field 1s imvestagated analytically A 
precise capresseon 1s cer-ved for the force acting on a 
two-level atom on the field of a frequency-modulated 
running wave om the form of a contsnued fraction. The 
case of the atom’s mmtcraction with two head-on fre- 
quency -modulated waves 1s analyzed numencally in the 
case of equal intensities. It 1s shown that the force of 
stimulated light pressure acting on the atom may notice- 
ably exceed the velocity of spontancous emission of 
radiation even mm the case where the conditions of 
adiabatically raped resonance passage are not mei. The 
radiation frequency modulation makes 1 possible greatly 
to expand the range of velocitees within which atoms 
interact effectively with the field. References 9: 6 Rus- 
sian, 3 Western, figures 2 


Laser S Study of Optical Properties of 
Liquid Crystals With Stimulated Helicity 


¥) JOOCUR Rues URRAINSAIY FIZICHESKIY 
JHURNAL on Rusuan Vol 36 No 2. Feb 91 pp 239-244 


|Article by Ye D. Belotskiy, |. P. Ticheshin, B. 1. Lev, P 
P Tomchuk, MT. Shpak, Physecs Institute at the 
( kramman Academy of Scrences, Keev] 
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UDC $32.783 


[Abstract] Optical properties of stumulated helical struc - 
tures of liquid crystals (ZhK) are cxamuned and the 
between the lasing spectrum of a distributed 
OS) ¢ and the character of macroscopx 
ordering im an onented planar 
8 Nematic quid crystals (NZ7hK) 
helicity was stimulated primarily by an addition 

optically active 


i 


HH 
lh 
74 


é 
; 
5 
i 
E 


bands correspond to two director distribution 
evident from the laser's two-hand 


the presence of two peaks in the nondiffracting polariza- 
m the stimulated helical! 


| 


of the second Bragg frequency in 
the lasing spectrum to the periodic static soliton arrange. 
ment in the ZhK director onentation 1 proposed It 1s 
shown that the irregular spreading of selective reflection 
(SO) spectra of the stumulated helical structures 1s ther 
natural state and 1s not related to the features of macro- 
scopic ZAK onentation in the planar texture Reference: » 
12: 10 Russian, 2 Western, figures }. tables | 
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( ooling of Plasma Gas by Sound 

‘ 1 hin leninerad PISWi I Jiit RN ij 

4. ANNICHESAO) FIZIAI im Ruswan tia I Ne I 
I> Jan Yl pp i2-i4 


[Article bh A R Aramsan. G A Galechvan and A R 
Mirtchsan. Institute of Application Problems in 
Physics. Academy of Scecnces of Armeman Republi} 


[Abstract] An caperemental study of s~und wave and 
plasma imicrachon was made. thrs imtcraction having 
been uncapectedls found to result in appreciable cooling 
of the plasma gas Plasma for the capermment was gener- 
ated by clectrical discharge betwecen two stub clectrodcs 
85 om apart mm an argen-tilied 100 om long tube 60) mm 
mn diameter The tube had been evacuated to a residual 
at pressure of 6.0) mm Hg betore being filled with argon 
to a pressure of 110 mm Hg Sound waves mm this tube 
were generated by an acoustic transmitter at one end and 
recerved \ a microphone at the other end The tre- 
guenc, of sowed waves was 14) Hz. corresponding to a 
wavelength cqual to tence the length of the tube and 
ensuring formation of standing waves The temperature 
of the gas on the discharge region «as measured with two 
thermocouphs. one with the puncthon inside the tube or. 
ts ears and one with the punction attached to the tube 
wall The sound mtenmsit. was vanced from rcro to 10) 
relative units while the Geechargec current was held con 
sant. 4) mA and ©) mA respectivels mm two series of 
measurements As the sound intensity was rarncd the 
mmitially higher temperature of the gas inside the tube eas 
found to drop while its emetially lower temperature at the 
wall rose and the difference Petecen the two tempera- 
tures Corresponding), decreased The gas tompcrature 
msde dropped trom 433 K to 90 A at a discharge 
current of 4) mA and from 402) K to 0 A at a discharge 
current of ©) mA The gas temperature at the wall row 
from YS K to 335 Ko and from WR A to 32) A 
orresponmdingh These results are imterpreted on the 
hasrs of a tempecraturc-dependent schacity of sound and 
a peraholn radial temperature profile eith a radia! 
temperature goadient dependent on cither the preveurc at 
a comstant diharge current of on the discharge current 
at a comstant pressure = Acoording to thes made! a plank 
sound “avec acquires a front curvature and thus a radu 
Vchacity Component as it propagaics through a discharge 
tube The resulting radsal motion intensifies the drveipa 
thon of heat toward the wall and thus decreases the radia! 
temperature gradient t wures reteremees 4 
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[Abstract] The feassbelity of using an son beam for 
acceicrating a thin strvker and thus gcncratirg high- 
pressure pulses upon impact on a larget 1s cxamuined, on 
the bases of a numerical caperiment involving 3 Mec\ 
proton beams of 0) ns pulse duration and following five 
multslaver targets A) Au (20 pm theck) + CH, (19 pm 
theck) + Aw (5.5 wm theck), B) Al (44.4 pm thockh) + CH, 
(40.3 pm thek) + Au (2.5 wm theck) Cy Al (444 pm 
theck) + CH, (40.3 wm theck) + Al(I17 Sam thet DIU 
(44.4 wm theckh) + CH, (40.3 pm theck) + Cu (5.3 pm 
theck). E) Aw (20 em theck) + CH, (90 pm theck) + Alt*y 
pm theck) Calculations were made on the basis of a 
mathematical model consisting of a closed system of 
apphlicatlc equations of motion for a condensed medium 
and broad-range semiempirical equations of state. also 
equations of Preakdown kinetics for a continuous 
medium hased on capernmmentally oained sclocity pro- 
files of a struck free surtace and a one-~<dimensonal 
equation of energs absorption by the targct. this being 
the energy of bound clectrons. free electrons. sons, and 
nucks C offective cflects and the reverse plasma current 
were ignored. a beam with a moderate current density 
below 10 MA com: berg quite defocused Assuming that 
the loners for targets A. B.C. DE had been accelerated 
over a destance of S00) um to velocities of 4.03, $25 
$2). $25. 8 1) kms respectrvel). the pressures generated 
mm these targets should be 2 4. 363.1 16. 2 48. 2 26 Mhar 
correspondingly (©)n the hasis of these calculations have 
heen plotted pressure density and porosity profiles in 
these targets al sarvows instants of tome after impact 
Figures > tates | references & 


\nomatous t flect of Fluctuations Near ( ritical 
States of Plasma 


¥) 00 Lenmerad ZHURNAL TEAHSICHESAO) 
FIZIAT om Ruswan | mine ID Dk Wi np 4.40 


[Article hy \ oA Bots and S So Morneves. Institute of 
Space Research | SSR Academy of Scrences. Moscow] 


Abstract) Pluctuatrons mn a plasma owing to random. 
ness of the medium on the presence of an external none 
are analyzed ther dispersson increasing and a fluctua- 
thom chaos cyoling sehen sccond moments of the 
random tecld mcrcase taster than its first moments As 
one cxrample « comedered parametrn instability fol- 
loweng decay of a transverse wave mito another trans 
verse one and a Langmuir wave t t+ ¢. mm which case 
fluctuatoon chaos can cant eth amplitudes much 
ematicr than those with which dyvnamn chaos can and 
comeguent!, new critcal states arc thus established 
The system of three equations for the amplitudes of 
mtcracting ox lations ns emplified hy mncroduction of a 
stow caponential new vanablc then solved My applica- 
tron of the ft urupe Noriko formula and usc of varia- 
teona!l dernatines tt was solved numerwally tor the 
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nonlincar stage of parametric instability wth vanous 
values of T and A. Mult-plicative norse os found to play a 
much larger role than additive nore and randomization 
can occur also m mitcgrabic norcicss sysiems where 
dynam chaos cannot Fluctuations can morcover accel- 
erate the devclopment of such an instability, multiphica- 
tive fluctiations being shown to crponentially accelerate 
the boss ol stabslety on at least one rsolated port and the 
system then ummecdiatcly begins passing into a state of 
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micrmitient chaos. Another cx1ample are charged part- 
cles mm an external magnetic ficid with a constant com- 
ponent and a fluctuation componcnt. both componcnts 
onented in the same direction. and in the field of a plane 
clectromagnetic wave propagating in the same direction 
An analysis of their dynamics in terms of the momentum 
imtcgral reveals an anomalo.sly strong diffusion of their 
energy under conditions of vIf-resonance. close to cyclo- 
tron resonance References 10 
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Induced Superconductisity in Superlattice 
¥) J0003R Lenmerad PISWUAT ZHURN GA 
IEAUINGC FEE SAO) FIZIAIL om Raswan tal Nel 


I> Jan Yl op “O83 


[Artcte by Gs BO Dubrovskhes. Instetute of Enginecring 
Physecs omer AF lofte USSR Academy of Scences 
lL cningrad] 


{Abstract} An capenmental study of semmonductor 
superiativces “with minthands om the clectroni spectrum 
was made. Sr crystals belonging on thes class of mat 

nals Tests were performed on a-Sx€ crystals with 
Schotths Dbarnmers. Such a barner was formed by depos. 
bon of a very then Au or Cr tim on the etched crystal 
face. the clectrical ressstance of thes film being at beast 
10082 Rhombohedral 15K. 21R. and 27R modificatrons 
with a met charge carrer concentration N, - N_ of the 
order of 10°" om’ and an about 10 ym thick space-charge 
region were sclected on the bases of thew characterrsix 
coloratron The clectrical resestance of that surtace har- 
ner ¥as measured al temperatures 77 K and WHA. with 
the negative beas current vaned over the 0-100 94 range 
and its frequency vanced trom 20 Hz to HO kHe The 
results reveal no trequency dependence of the clectral 
resistance and no Joule-ctiect beating The clectrcal 
ressstance of four out of over SO specimens had 
decreased, by as much as 15 - 25 percent at 77 A and by 
as much 4 - 10 percent at 4) A. as the bas current was 
mercased Increasing the bias current evidentl caused 
the clectrecal resestance al some pont to “switch” from a 
higher level to a lower one. the “santch mourring 
within the 5-10 gA range at 77 K and within the Wie 
vA range at 4) KR Magnet field measurements were 
made with two Au fiims on opposite faces of the crystal 
in special mount with spring-loaded contact tabs for 
applicatron of the bas voltage A muimature solenond 
praducing a magnet field of 60 Ob and a Hall probe 
were attached to opposite taces of the crvetal Thess 
measurements were also made at temperatures 77 K and 
WOK. with the bias current steparse vaned bevond 100 
yp The selene «as turned on and off on cach sep 
whercupon the magneti field passing through the crystal 
was recorded This magnets field was becoming weaker 
m the presence of an external magect ticld. with the 
solenod turned on In the absence of an external mag. 
net field. with the solenond turned off. a magnetic field 
of opposite polarity appeared om the crystal Thes ond 
cates a has-induced anomalous diamagnetism An anal 
ogous “switching of the magnets field intensity from a 
higher level! to a lower one was observed in only three out 
of 40 specemens No significant difference was detected 
upon reversal of the direction of the tas current, but the 
vollage drop was always much larger at the negative 
barneer. thes endecating identecal barreers on the € sede 
and on the Si-sede The author thanks Ye No Mokhovw for 
supplying the crystals, A Gy Cistrowmo, for assistance m 
the preparatron of specaamens. VN) Bogomoloy and Ve 
K Kudinoy tor heliptul discusssons Figures? clerences 
. 
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{| Abstract] An caperemental study of Nb Se conductors 
was made concermeng the dependence of the criwal 
current and thus thew current<arrveng capacity on the 
number of strands and om the empurty. empuritics beng 
added tor both acoctcrating Nb Sa lavet growth and 
inhetwiing grain growth on the diflusson process during 
tinal heal treatment of such a conductor ( onductors 
with seven strands with 1615 strands. and sngle-strand 
soled cast ones were doped eath O 8 at ® Zr or eth 10 
«tS Ti or not doped Al were beat treated at 7S for 
a length of ome rangeng 1S to Sh The results confirm 
that both 7r and Th. even om such low concentratom 
mbhibit growth of Nb grarns by tacetateng formation of 
oxides and thew proeceprtaton as fine particles on the 
gram bowndares and at be same tome rane the Nb 
recrysalhizatron temperaturc These ompuritics also 
enhance Nb. Sn laver growth so that theck (90-100 gm) 
Nb strands are readely comverted mnto a fine-grain Nb, Sa 
phase ty a not very hong beat treatment The best were 
found to be 7-strand S*..Se 71 conductor. eth the 
critecal current demety as tygh as 39) bAcm va 
magnet field of 10 T after diffuson annealing at wre 
tor Sh Fogures *. tates | references § 
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| Abstract] | sng the cxample of the scoond harmonn 
generation process. oto om shown that the nonlinear 
\ Bat ut! response dec to the magnet field m the 
moicrowave hand can he naturally cxplamned on the frame. 
work of Portes smoade! The sontenecar ) Bat uf) response 
neat the / ws cxamened capermmentally 4 nonlinearity 
mechaninm based on the mmteracton of the supercon. 
ductong current with free of weakly praned flusons ns 
comudered. making it possible to describe cxapermmental 
data The temperaterc plot of the scoond harmon 
signal power 1s caplarned primarily by the strong depen- 
dence of pmpedance on temperature In the capermment 
a VY Rat of) specemen was rrradwted by) an clectromag- 
ncixn wave with a green pulse power at a 94 Gz 
frequency wheres the sccond harmon. sower of the 


echo wpnal «as measured as 4 functren of vanous 
external parameters 
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{Article by V. A. Kondratyev, O. A. Oleynik] 


UDC 517.9 


[Abstract] Boundary value problems for a system of 
equations of the theory of elasticity pointed out to the 
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authors by I. Sneddon are considered. Formulations of 
these problems date back to works of J. Boussinesg 
(1885) and V. Cherrut: (1882). The theorem of existence 
and uniqueness of solutions of these boundary value 
problems is proven on the basis of Korn’s and Hardy's 
inequalities in unbounded domains in classes of vector 
functions with a finite energy or finite Dirichlet integral. 
Classical boundary value problems in a half-space are 
examined for a stationary system of equations of the 
theory of elasticity with variable coefficients. It is shown 
that these solutions are stable to changes on the mght 
sides of the system. References 6: 2 Russian, 4 Western. 
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